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Abstract

African adolescents and young adults remain at substantial risk of infection with HIV and

other sexually transmitted infections (STIs), and AIDS is the leading cause of death among

African adolescents (10–19 years). Sexual partnership patterns influence transmission risk

of sexually transmitted infections. We describe patterns reported by youth (15-30y) in a

community-based survey in Tanzania. Among participants reporting multiple partners, we

investigated factors associated with reported concurrency. Female (N = 6513) and male

(N = 7301) participants had median ages of 21 and 22 years, respectively. Most participants

(92%) reported having previously been sexually active, of whom 15% of males and <1% of

females reported�4 partners in the past year. The point prevalence of concurrency was

2.3% (95%CI 1.9–2.9) for females and 10.6% (95%CI 9.3–12.1) for males. High levels of

multiple and concurrent partnerships were reported by those previously married. Females

were more likely than males to report having spousal/regular partners and longer partner-

ship lengths. Compared to males, the partnerships reported by females were less likely to

be new partnerships, and more likely to be defined by the respondent as still ‘ongoing’.

Females reporting younger sexual debut were more likely to report concurrent sexual part-

ners. Far fewer young women reported multiple and concurrent partnerships, but we cannot

definitively conclude that concurrency was uncommon for women, because stigma towards

women’s multiple sexual partnerships might contribute to substantial under-reporting, as

was found in extensive qualitative research in the study population. This study provides one

of the most comprehensive quantitative descriptions of partnership patterns of young people

in an African setting. Interventions addressing sexual risk among youth should involve male

partners, empower women to protect themselves within different types of partnerships, and

encourage a greater openness about young people’s sexual relationships.
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Introduction

African adolescents and young adults remain at substantial risk of infection with HIV and

other sexually transmitted infections (STIs), and AIDS is the leading cause of death among

African adolescents (10–19 years)[1]. Mortality from HIV is decreasing in all age groups

except adolescents[2]. Having unprotected sex with multiple partners is one of the key risk fac-

tors for HIV in sub-Saharan Africa[3].

Risk of HIV/STI acquisition is difficult to estimate at one timepoint for one partnership,

and even more challenging to assess over time in multiple fluid relationships. Reported num-

ber of partners is often used as a crude indicator of risk of HIV infection. However, not all sex-

ual partnerships carry the same risk of infection and STI/HIV transmission at the partnership

level is influenced by individual characteristics, partner characteristics (e.g number of partners’

partners and whether they are concurrent (overlap in time), duration of infection in the part-

ners)), and partnership dynamics/characteristics (e.g. timing and duration of partnerships, fre-

quency of sexual encounters, consistency of condom use) [4–11]. High levels of concurrency

within a population create interconnected sexual networks that allow infection to spread more

easily[12]. Concurrency does not increase the risk of infection to the person who has concur-

rent partners over and above having multiple partners but it can increase the risk of infection

to his/her partners[13].

Studies show that in many parts of sub-Saharan Africa it is common for men to have con-

current sexual relationships[9, 14–17]. One factor contributing to this is the practice of polyg-

yny (i.e. a man having multiple wives). In some areas, it is also not unusual for women to have

concurrent partnerships, although their secondary relationships generally may involve fewer

partners, longer relationship durations, and greater secrecy than men’s [9, 14–17].

Among young people in sub-Saharan Africa, qualitative research has provided important

insights into concurrency. A key qualitative study took place in nine villages in Mwanza

Region, Tanzania from 1999 to 2002. This study involved three person-years of participant

observation, 184 formal in-depth interviews with HIV-positive and randomly selected youth,

29 focus group discussions with 50 follow-up individual interviews, and simulated patient

exercises conducted in 19 health facilities[18]. That study reported that unmarried youth

tended to have three types of sexual relationships: one-time encounters; those that involved

occasional opportunistic encounters within an open-ended timeframe; and those that were

steady, sometimes semi-public partnerships, which involved more frequent encounters. The

vast majority of young women were sexually active by the time they left school, and it was

common for those who were not married to have a steady sexual partner who they met regu-

larly for sex. Sometimes, unmarried young women also engaged in overlapping, one-time

encounters, or casual relationships involving occasional encounters. It also was not unusual

for unmarried young men to have a series of partners in close succession or to maintain open-

ended, concurrent relationships. Unmarried young people generally hid concurrent sexual

partnerships, because discovery of infidelity could lead to relationship break-up. Young

women were especially secretive for fear of broader social stigma if they were discovered.

Approximately half of young married respondents reported they had married a partner within

a month of first meeting their spouse. Extramarital relationships were not uncommon. Polyg-

yny is legal in Tanzania, and polygynous marriages can be registered as either Muslim or tradi-

tional. However, the 1999–2002 qualitative study found that few marriages of any kind were

legally registered in rural Mwanza, and many Christians were in polygynous marriages. Few

young men had the resources, opportunity, and desire to have a polgynous marriage. A larger

proportion of young women were in polygynous marriages which they had joined as junior

wives.

Concurrency and sexual partnership patterns reported by young people in Tanzania

PLOS ONE | https://doi.org/10.1371/journal.pone.0182567 August 24, 2017 2 / 19

Applicants must must agree to comply with the

ethical approval conditions, i.e. maintaining the

confidentiality of the respondents.

Funding: The MEMA kwa Vijana Trial was a

collaboration between the London School of

Hygiene & Tropical Medicine (LSHTM), the

Tanzanian National Institute for Medical Research

(NIMR), the African Medical and Research

Foundation (AMREF), and the Ministries of Health

and Social Welfare and of Education and Vocational

Training of the Government of Tanzania. It was

supported by grants from the European

Commission, the UK Department for International

Development, and Irish Aid, with additional funding

support from the Medical Research Council of

Great Britain and The United Nations Joint

Programme on HIV/AIDS (UNAIDS). The funders

had no role in study design, data collection and

analysis, decision to publish, or preparation of the

manuscript. AMD was funded by the UK Medical

Research Council (G0902121).

Competing interests: The authors have declared

that no competing interests exist.

https://doi.org/10.1371/journal.pone.0182567


Quantitative research on multiple sexual partnerships among young people has been lim-

ited. The sensitive nature of sexual partnerships makes accurate measurement of multiple

partnerships and broader sexual networks very challenging. Even variables such as the

approximate date when a sexual relationship began, or a person’s lifetime number of part-

ners, can be problematic to measure correctly, particularly if respondents have poor numer-

acy, difficulty with recall, or concerns that their behaviours might be socially undesirable

[19–21]. These problems are compounded when collecting more complex data, such as the

durations of multiple sexual relationships, and the frequency of sex within each of them.

Given these challenges, few measures have been developed to rigorously evaluate such vari-

ables, and few surveys have attempted to collect such data comprehensively. The few quanti-

tative studies that have detailed sexual partnership patterns among young people in sub-

Saharan Africa have found multiple and overlapping sexual partnerships to be frequently

reported [22–27]. Quantitative descriptions of sexual partnerships among young people

have often lacked details on the type of overlapping partners, the nature of concurrency,

and the factors associated with it. Concurrency among young people remains poorly

understood.

Data from a cluster randomised trial provided a unique opportunity to explore partnership

patterns and concurrency in a large sample of young people in Tanzania. In this paper, we

present an analysis of sexual partnership patterns for ~14,000 young people living in rural

Mwanza in 2007/8. Specifically, we examine the characteristics of the individual sexual part-

nerships reported by the study participants, and the factors associated with concurrent part-

nerships in the past year. The 2007/8 survey was informed by, and built upon, qualitative

research on young people’s sexual relationships conducted within the study area[18].

Material and methods

Study design

In 2007/8, interviews were conducted with respondents aged 15–30 years from the 20 commu-

nities that participated in the MEMA kwa Vijana cluster randomized trial in rural Mwanza,

Tanzania[28, 29]. All of those who had attended at least one of school years 5–7 (i.e. the last 3

years of primary school) during the trial (1999–2002) were eligible to participate in this cross-

sectional study. During a household census, 16,747 potentially eligible young people were

invited to attend the survey[29]. Of those invited, 13,281 (79%) attended the survey along with

2426 young people who had not been invited. Of the 15,707 who attended the survey, 1,893

(12%) were not eligible to participate as either they had not attended an eligible school in the

relevant years (n = 1,882), they did not provide consent (n = 8), or their registration informa-

tion was missing (n = 3). A total of 13,814 eligible young people (7301 (53%) males and 6513

(47%) females) were interviewed between June 2007 and July 2008. Demographic and sexual

behaviour data were collected using a face-to-face questionnaire administered by a same-sex

interviewer. Blood and urine samples were also collected.

Ethics and informed consent

The trial protocol received ethical and research clearance from the Tanzanian Medical

Research Coordinating Committee (21st Nov 2005) and the Ethics Committee of London

School of Hygiene & Tropical Medicine (No. 3039, 2005). Signed informed consent was

obtained from each participant on the day of the survey. Additional written consent from

parents was obtained for participants under the age of 18 years.

Concurrency and sexual partnership patterns reported by young people in Tanzania

PLOS ONE | https://doi.org/10.1371/journal.pone.0182567 August 24, 2017 3 / 19

https://doi.org/10.1371/journal.pone.0182567


Measures

Participants in the 2007/8 survey responded to direct questions about their total number of

sexual partners and/or new sexual partners in fixed periods of time (lifetime, past 12 months,

past 4 weeks). Respondents were also asked more detailed questions on their 3 most recent sex-

ual partners in the past year. Respondents were asked to classify each partner according to the

following categories: spouse, other regular partner, casual partner, sex worker. Partnership pat-

terns in the last 12 months (abstinent, single monogamous, serial monogamous, concurrent)

were described based on the reported timing of first and last intercourse with the last 3 part-

ners in the past 12 months. To promote recall and accuracy of reports, respondents had the

option of reporting timings in days, weeks or months. Partnerships were excluded if reported

timing of last sex with partner was�365 days, and if timing of first or last sex were missing.

Participants were excluded from the partnership pattern analysis if at least one of their partner-

ships had missing information on the timing of first and last sex. In total 469 (3%) partnerships

and 174 (1%) participants were excluded. Respondents reporting multiple partnerships with

no overlap in time were defined as having a serial monogamous pattern, and respondents

reporting at least two partnerships overlapping in time were considered to have a concurrent

partnership pattern.

Using the timing of first and last intercourse with each partner, we calculated the following

UNAIDS recommended indicators: point prevalence of concurrency at 6 months prior to

interview, the proportion of those reporting multiple partnerships who reported partnerships

that were concurrent, and the cumulative prevalence of concurrent partnerships (proportion

who have any overlapping partnership in past year)[30]. UNAIDS recommend 6-month point

prevalence because in most cases it will be clear whether the respondent had sex again with

their partner and thus avoids asking the respondent to speculate as to whether they will have

sex again with that partner[30]. We also calculated current concurrency, an alternative mea-

sure of the prevalence of concurrency that does not require the recall of timings of sex, as the

proportion of respondents who reported that at least 2 of their partnerships were ‘ongoing’ at

the time of the survey.

For participants who reported more than 3 partners in the previous 12 months, concurrent

partnerships over this time period may have been missed as we only recorded the timing of the

3 most recent partnerships and often those 3 partnerships took place in the 6 months prior to

the survey. Some authors have chosen to exclude those who report >3 partners in the past 12

months when looking at concurrency[22] as their inclusion may lead to an underestimate of

concurrency. We have included these individuals when looking at partnership patterns, but

have calculated the concurrency measures with and without these individuals.

Overall patterns of condom use, total frequency of sex, and average partnership length were

calculated using information on the last 3 partners in the previous 12 months. Participants

were categorized as being married if they reported that they were ‘married’ or ‘living as mar-

ried’. A respondent was considered to be in a polygonous union if they reported that they had

more than one wife (males) or reported that their husband had more than one wife (females).

Laboratory analysis

Sera were tested for HIV in parallel, using the 3rd generation Murex HIV 1.2.O ELISA

(Abbott-Murex, Dartford, UK) and the 3rd generation Vironostika HIV Uniform II plus O

(bioMérieux, Boxtel, Netherlands). Sera with discordant or indeterminate ELISA results were

retested up to two more times on both ELISAs. Persistently discordant samples were tested for

P24 antigen using Biorad Genetic System HIV1 Ag EIA (Biorad, Lacoquette, France) and P24

negative samples were tested with the Inno-Lia HIV1/2 score Assay (Inno-Genetics NV, Gent,
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Belgium). Inno-Lia negative and indeterminate specimens were classified as negative. Sera

were tested for antibodies to Herpes simplex virus type 2 (HSV2) using a type-specific Kalon

IgG ELISA (Kalon Biologicals, Guildford, UK), according to the manufacturer’s instructions.

Persistently indeterminate samples were classified as negative. Urine specimens were tested for

Chlamydia trachomatis (CT) and Neisseria gonorrhoeae (NG) by Amplicor1 PCR (Roche

Diagnostics, Branchburg, USA). NG samples that remained positive on repeated Amplicor1

PCR testing were confirmed with an in-house 16S rDNA PCR.

Statistical analysis

Respondent patterns of sexual behaviour and HIV/STI prevalence were summarised by gender

and marital status. Median age at first sex was calculated using survival techniques. Reported

characteristics of partners and partnerships were summarised by gender of respondent and type

of sexual partner. For some analyses, ‘other regular’ and ‘casual/sex worker’ partner types were

grouped together as ‘non-spousal partners’ and/or analysis was conducted without stratification

by gender. To account for the clustered sampling design (clustering by the 20 survey communi-

ties), survey commands in STATA 13 were used to calculate confidence intervals, and to com-

pare proportions (Pearson chi-squared statistic), and compare means (adjusted Wald test).

Among those who reported the details of 2 or 3 partners in the past year, we investigated fac-

tors associated with point prevalence of concurrency. Analysis was restricted to those who

reported multiple partners (�2 partners) as we wanted to separate out the correlates of concur-

rency from those for engaging in multiple partnerships. Odds ratios were calculated using con-

ditional logistic regression, conditioned on study community to allow for between-community

variation, and p-values were calculated using the likelihood ratio test. Age and other demo-

graphic variables associated with concurrency on univariate analysis (p<0.10) were included in

a multivariate model. A final demographic model included age and variables independently

associated with concurrency in the multivariate model (p<0.10). Similarly, all sexual behaviour

indicators found to be associated with concurrency on univariate analysis with p<0.10 were

included in a multivariate model along with variables from the final demographic model. The

presence of multicollinearity in the final model was explored by observing changes in the stan-

dard error of exposures when variables were removed from the model. Where multicollinearity

between two independent variables was observed, the variable with the weakest association with

concurrency was removed. Models were fitted separately for males and females.

Results

Survey participants

The median and interquartile age range (IQR) was 22 (20–24) years for males and 21 (19–23)

years for females (Table 1). The majority (84%) were Christian, and 25% had reached second-

ary level of education or higher. A third of males (34%) and just over half (57%) of females

reported being currently married. Notably, almost 10% of females already considered them-

selves divorced. Among those currently married, 2% of males and 13% of females reported

being in a polygynous union, with 29 (0.8%) of females reporting that their husbands had

more than 2 wives.

Patterns of partnerships, sexual behaviour and STI prevalence

Overall, 12,696 (92%) respondents reported ever having had sex and the median reported

age at first sex was 17 years (IQR 15–19 years) for both males and females (Table 1). Males

reported a median of 4 lifetime sexual partners (IQR 2–6) while females reported a median of
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Table 1. Demographic and sexual behaviour characteristics and HIV/STI prevalence.

Males (7301) Females (6513) p-value7

n (% or median (IQR)) n (% or median (IQR))

Demographic characteristics

Median age (IQR) 7300 22 (20, 24) 6513 21 (19, 23) P<0.001

Religion P<0.001

Christian 5884 (80.7) 5764 (88.7)

Muslim 330 (4.5) 278 (4.3)

None/other 1076 (14.8) 456 (7.0)

Marital status P<0.001

Never married 4608 (63.3) 2192 (33.8)

Currently married 2458 (33.8) 3689 (56.9)

Previously married 215 (3.0) 608 (9.4)

Polygynous union 47 (1.9) 464 (12.6) P<0.001

Time slept away in past 12 months P<0.001

Never 2335 (32.4) 3393 (52.4)

Up to 1 month 3337 (46.3) 2116 (32.7)

1–3 months 727 (10.1) 538 (8.3)

>3 months 812 (11.3) 427 (6.6)

Highest level of education P<0.001

Primary or less 5097 (69.9) 5259 (80.9)

Secondary or higher 2196 (30.1) 1244 (19.1)

Attended school/university in past 12 months 1738 (23.8) 814 (12.5) P<0.001

Good knowledge on HIV acquisition1 5069 (69.6) 4184 (64.4) P<0.001

Reported sexual behaviour

Ever sexually active 6638 (91.0) 6058 (93.1) P<0.001

Median age first sex (IQR) 7261 17 (15, 19) 6497 17 (15, 18) P<0.001

Median lifetime number of sexual partners (IQR) 7267 4 (2, 6) 6495 2 (1, 3) P<0.001

Number of partners in the past 12 months 2

Median (IQR) 1 (1, 3) 1 (1, 1) P<0.001

0 841 (12.7) 370 (6.1) P<0.001

1 2694 (40.7) 5021 (83.0)

2 1358 (20.5) 510 (8.4)

3 730 (11.0) 105 (1.7)

4+ 996 (15.1) 41 (0.7)

Pattern of partnerships in past 12 months 3,4 P<0.001

Never had sex 656 (9.1) 452 (7.0)

Abstinent 880 (12.2) 389 (6.0)

Single partner 2727 (37.7) 4990 (77.4)

Multiple partners- no overlap 1025 (14.2) 268 (4.2)

Multiple partners- some overlap 1940 (26.8) 351 (5.4)

> = 2 new sexual partners in past year2 2088 (36.1) 208 (3.7) P<0.001

>1 partner in last 4 weeks2 965 (14.6) 129 (2.1) P<0.001

Type of partners in past 12 months2,3,4,5 P<0.001

single spouse 1272 (22.4) 3543 (63.2)

single regular partner 702 (12.3) 1071 (19.1)

single casual partner or sex worker 753 (13.2) 376 (6.7)

multiple partners- spouse/regular 247 (4.3) 142 (2.5)

multiple partners- casual or sex worker 785 (13.8) 82 (1.5)

(Continued )
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2 partners (IQR 1–3). Among those reporting having ever had sex, the median number of part-

ners in the year prior to the survey was 1 for both sexes. Of ever sexually active participants,

12.7% of males and 6.1% of females reported no partners in the year prior to the survey

(p<0.001). The prevalence of HIV and HSV2 was 1.8% and 25.8% respectively for males, and

4.0% and 41.4% respectively for females (Table 1).

Data on the timing of their most recent sexual partnerships in the past year was available

for 13,678 (99%) respondents. Of these, males consistently reported higher numbers of part-

ners and rate of partner change (Table 1). For example, males were more likely than females to

report having had multiple partners in the previous year (41% vs. 9.6%, p<0.001), more than 2

new partners in the previous year (36.1% vs. 3.7%, p<0.001), more than one partner in the pre-

vious 4 weeks (14.6% vs. 2.1%, p<0.001), sex with a casual partner or sex worker in the past

year (60.9% vs. 15.2%, p<0.001), and a shorter average partnership length (1.3 vs. 3.0 years,

p<0.001). Marital status was associated with reports of multiple partners in the past year.

Among females, 12.6% of never married, 6.2% of married, and 34.4% of previously married

participants reported more than one sexual partner in the previous year (p<0.001). Multiple

partnerships in the past year were reported by 43.4% of never married males, 49.3% of cur-

rently married and 75.0% of previously married males (p<0.001).

Estimates of concurrency

Estimates of concurrency were also greater for males than for females (Table 2). The 6-month

point prevalence of concurrency was 10.6% for males and 2.3% for females, and the proportion

Table 1. (Continued)

Males (7301) Females (6513) p-value7

n (% or median (IQR)) n (% or median (IQR))

multiple partners- spouse/regular & casual/sex worker 1932 (33.9) 395 (7.0)

Average partnership length (days) (median (IQR)) 2,3,4,5 243 (50, 725) 1034 (395,1506) P<0.001

Pattern of condom use at last sex with partners in past 12 months 2,3,4,5 P<0.001

Did not use 3175 (55.9) 4518 (81.1)

Used with at least one partner 990 (17.4) 182 (3.3)

Used with all partners 1511 (26.6) 873 (15.7)

Total number of times had sex in past 4 weeks (median, IQR) 2,3,4,5,6 2 (0, 5) 2 (0, 4) P<0.001

HIV/STI prevalence

HIV prevalence 133/7260 (1.8) 262 /6475 (4.1) P<0.001

HSV2 prevalence 1876 /7260 (25.8) 2682/6475 (41.4) P<0.001

CT/NG prevalence 177 /7290 (2.4) 174 /6502 (2.7) P = 0.36

Note: missing values not presented in the table. Percentages use available data as denominator.
1Based on correct response to the following 3 questions: Can HIV be caught by making love with someone? (yes), Can you catch HIV by sharing a plate of

food with a HIV positive person?(No), Can a person who looks strong and healthy have HIV?(yes).
2Among those who report ever having had sex.
3Excludes 60 females & 66 males with incomplete partnership records, and 10 participants (3 female, 7 male) who did not answer the sexual behaviour

questions.
4 Excludes partnerships where most recent sex with partner was reported to be > = 1 year ago.
5 Among N = 11301 (5609 females, 5692 males) who report detailed information on at least one eligible partnership in last 12 months.
61032 (10%) participants were missing total frequency of sex in the past 4 weeks (83% of whom were currently married). Total frequency is sum of

frequency of sex reported for up to 3 most recent partners.
7 For continuous variables the p-values were calculated for the comparison of means using the adjusted Wald test.

https://doi.org/10.1371/journal.pone.0182567.t001
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of those with multiple partnerships in the last 12 months who reported overlapping partner-

ships was 65% for males and 57% for females (Table 2, p = 0.006). The 12-month cumulative

prevalence of concurrency was 26.8% for males and 5.4% for females, and the prevalence of

current concurrency (participant reports at least 2 of their partnerships are ‘ongoing’ at the

time of the survey) was 9.5% for males and 2.1% for females (Table 2). Despite the similarity

between the overall prevalence of 6-month point and current concurrency, only 41% of those

who had concurrent partnerships at 6 months had current concurrent partnerships, and only

45% of those with current concurrent partnerships had concurrent partnerships at 6 months

prior to the survey.

Details were collected on the last 3 partners in the previous 12 months. Of the 1037 respon-

dents who reported >4 partners in the past 12 months, 60% reported that at least two of their

last 3 partnerships started within the 6 months prior to the survey. These 619 respondents

could not have been defined as having concurrent partners at the 6-month time point. Among

those who reported having had only 3 partners in the past 12 months, 10% reported all 3 part-

nerships to have started within the past 6 months. We tried varying the definition of 6-month

point prevalence of concurrency, and all estimates were similar i.e. 10–12% for males, and 2.3–

2.5% for females (Table 2). Of the concurrent partnerships at the 6-month point prior to the

survey, 56% were overlapping regular and casual partners, 31% were overlapping regular part-

ners, and 13% were overlapping causal partners (Table 2).

Characteristics of partnerships

This analysis was based on 16,623 partnerships (in the past 12 months) reported by 11,301 par-

ticipants. This represents 82% of all potential partnerships with 16% of partnerships missing

Table 2. Measures of concurrency.

Males 1 Females 1

(7228) (6450)

n (%) n (%) p-value

6 month point prevalence of concurrency 768 (10.6) 150 (2.3) <0.001

Among ever sexually active 768/6512 11.7 150/

5998

2.5 <0.001

Among those reporting < = 3 partners in past 12 months 768/6533 11.8 150/

6428

2.3 <0.001

Excluding ‘one-off’ partnerships 702 9.7 149 2.3 <0.001

Cumulative prevalence of concurrent partnerships in the last year (last 3 partners only) 1940 (26.8) 351 (5.4) <0.001

Among those reporting < = 3 partners in past 12 months 1940/

6960

27.9 351/

6442

5.4 <0.001

Proportion of individuals with multiple partnerships in the last year (last 3 partners only) who

report concurrency

1940/

2965

(65.4) 351/619 (56.7) 0.006

Current concurrency

> = 2 partnerships where ‘still in a relationship and will have sex again’ 690 (9.5) 133 (2.1) <0.001

> = 2 partnerships where ‘still in a relationship and will have sex again’ OR ‘relationship not continuing, but

might have sex again’

1253 (17.3) 185 (2.9) <0.001

Type of concurrent partners

Spouse/regular partners 240 (30.2) 59 (36.9) 0.29

Casual partners 110 (13.9) 15 (9.4)

Spouse/regular and casual partner 444 (55.9) 86 (53.8)

1Excludes 60 females & 66 males with incomplete partnership records, and 10 participants (3 female, 7 male) who did not answer the sexual behaviour

questions.

https://doi.org/10.1371/journal.pone.0182567.t002
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because of the study design (participants were only asked about last 3 partners) and 2% missing

due to non-response or because the participant was excluded due to an incomplete partnership

history. Of these, 10,263 (62%) partnerships were reported by males. The characteristics of part-

nerships varied by gender (Table 3). Males characterised the majority of their partners as casual

(55%) whereas females characterised the majority of their partners as spousal (61%). The median

duration of all types of partnerships was shorter for males than females (Table 3). Males and

females reported that 51% and 31%, respectively, of their casual/ sex worker partnerships lasted

only 1 day. Males and females reported that 42% and 31% respectively of their casual/sex worker

partners, and 28% and 8% respectively of all their partners were newly acquired (first sex within

the 3 months prior to the survey) (Table 3).

Table 3. Reported characteristics of partnerships according to gender and type of partner1.

Partnerships reported by males

(10,262)2
Partnerships reported by females (6360)

Spousal Other

regular

Casual/ Sex

Worker

Spousal Other

regular

Casual/ Sex

Worker

(2474, 24%) (2241,

22%)

(5547, 55%) (3866, 61%) (1465,

23%)

(1029, 16%)

Living with partner3 2382,

96.8%

48, 2.2% 14, 0.3% 3587, 93.0% 28, 1.9% 5, 0.5%

Length of partnership

< = 1 mth 52, 2.1% 388,

17.3%

3623, 65.3% 17, 0.4% 102, 7.0% 387, 37.6%

1mth-1yr 598, 24.2% 979,

43.7%

1620, 29.2% 422, 10.9% 490, 33.4% 508, 49.4%

1–3 yr 1045,

42.2%

627,

28.0%

234, 4.2% 1408, 36.4% 630, 43.0% 106, 10.3%

3+ years 779, 31.5% 247,

11.0%

70, 1.3% 2019, 52.2% 243, 16.6% 28, 2.7%

Length of partnership in days (median (IQR)) 729 (364,

1458)

269 (88,

705)

0 (0, 87) 1399(727,

1823)

546 (213,

1034)

86 (26, 213)

First sex with partner within last 3 months 122, 4.9% 384,

17.1%

2339, 42.2% 43, 1.1% 115, 7.8% 321, 31.2%

Reported status of the relationship

Still in relationship and will have sex again 2410,

97.5%

1460,

65.3%

1304, 23.6% 3599, 93.3% 1244,

85.3%

519, 50.7%

Relationship not continuing but might have sex again 16, 0.6% 290,

13.0%

910, 16.5% 64, 1.7% 40, 2.7% 47, 4.6%

Relationships has completely ended 45, 1.8% 486,

21.7%

3307, 59.9% 194, 5.0% 175, 12.0% 457, 44.7%

Used condom with partner at last sex 157, 6.4% 1051,

47.0%

2605, 47.0% 188, 4.9% 604, 41.4% 394, 38.6%

Number of times had sex with partner in past 4 weeks3,4

(median (IQR))

5 (2, 9) 0 (0, 2) 0 (0, 1) 3 (1, 5) 0 (0, 2) 0 (0, 1)

Have had an occasion when did not want to make love with

partner

1184,

47.9%

652,

29.1%

670, 12.1% 2601, 67.5% 735, 50.5% 348, 34.2%

Refused to have sex and managed to avoid having sex the last

time they did not want to make love with partner

906, 76.7% 516,

79.5%

550, 83.1% 1717, 66.6% 567, 77.7% 261, 75.4%

1Within each gender, comparisons between partner types differed significantly (<0.001) for each variable.
2 Partnership type is missing for one partnership reported by a male participant.
3 Missing for 136 partnerships, 83 (61%) of which were casual partnerships.
4 1175 partnerships (7% of total number of partnerships) were missing frequency of sex in the past 4 weeks, 934 (79%) of which were spousal partnerships.

https://doi.org/10.1371/journal.pone.0182567.t003
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Reporting on the status of their non-spousal regular partnerships, males said that 65% were

still ‘ongoing’ and 13% had ‘ended but that they might make love again’. In comparison,

females reported that 85% of non-spousal regular partnerships were ‘still ongoing’ and only

3% ‘ended but might make love again’. Fig 1 shows the reported relationship status against the

timing of last sex. For the majority of still ‘ongoing’ relationships, last sex was in the past

month, and for those relationships which had ended but where further sexual intercourse was

possible, the majority had last sex in the two months prior to the survey (Fig 1).

For 58% of partnerships reported by females and 24% of partnerships reported by males,

the respondent reported that there had been an occasion when they did not want to make love

with their partner. However, in only 70% of such partnerships reported by females and 79% of

such partnerships reported by males had the respondent avoided having sex. Reported con-

dom use at last sex was moderate for non-spousal partners and low for spousal partners. A

higher frequency of sex was reported with spousal partners (Table 3).

Characteristics of partners

Most spousal partners reported by males were younger (88%) and spousal partners reported

by females were older (89%) (Table 4). Non-spousal partners reported by both genders were

more likely than spousal partners to be the same age as the respondent (p<0.001), and more

likely to have attended school or university in the previous 12 months (17% vs 0.2%, p<0.001)

(Table 4). Fewer than 0.5% of spousal partners had attended school or university in the previ-

ous 12 months (Table 4).

Factors associated with point prevalence of concurrency

In adjusted analysis, the point prevalence of concurrency (i.e. 6 months before the survey date)

was associated with marital status, with currently married males more likely to report having

concurrent partners compared to never married males (adjOR = 2.7; 95% CI 2.0, 3.5) (Table 5).

No association with concurrency was seen for the other demographic/knowledge variables

examined: age, religion, travel in the past 12 months, current school attendance, highest level of

Fig 1. Reported time since last had sex according to relationship status1 of non-spousal partnerships reported in the past 12 months.2 1 ‘Ongoing’

= still in a relationship and might have sex again; ‘Maybe’ = Relationship not continuing but might have sex again; ‘Ended’ = Relationship has completely

ended. 2. Number of partnerships: Ongoing (males 2764, females 1763), Maybe (males 1200, females 87), Ended (males 3764, females 632).

https://doi.org/10.1371/journal.pone.0182567.g001
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education, knowledge of HIV transmission (Table 5). Among females, a younger age at first

sex, and among males a higher number of partners in the past year were associated with higher

levels of concurrency. Respondents reporting that they had multiple regular partners were more

likely to report concurrent partners than those who reported only casual partners or a mixture

of regular and casual partners (Table 5).

Discussion

This population-based study shows high levels of reported concurrency among young males in

rural Tanzania, with relatively low levels of concurrency reported by young females. Few simi-

lar studies of partnership patterns have been carried out in young people in sub-Saharan Africa

and most have focused only on males, have had relatively small sample sizes, or have only

asked detailed questions on non-spousal partners. We asked respondents what the current

relationship status was for each of their last 3 partners in the past year, which allowed us to

examine the usefulness of a measure of current concurrency in this population.

Compared to females in our study, males reported a higher number of sexual partnerships,

new partners, and concurrent partnerships. Males also reported higher levels of condom use,

and partnerships of shorter duration than females, but reported coital frequency was similar in

both genders. Compared to males, the partnerships reported by females were less likely to be

new partnerships, and more likely to be defined by the respondent as still ‘ongoing’. These

quantitative results are similar to findings of the in-depth qualitative research conducted

Table 4. Reported characteristics of partners according to gender and type of partner1.

Partnerships reported by males (10,262)2 Partnerships reported by females (6360)

Spousal Other

regular

Casual/ Sex

Worker

Spousal Other

regular

Casual/ Sex

Worker

(2474,

24%)

(2241, 22%) (5547, 55%) (3866,

61%)

(1465, 23%) (1029, 16%)

Age of partner relative to participant

Older 31, 1.3% 118, 5.3% 537, 9.7% 3432,

88.8%

1141, 78.1% 686, 66.7%

Younger 2184,

88.3%

1473, 65.7% 3055, 55.2% 20, 0.5% 16, 1.1% 24, 2.3%

Same Age 247, 10.0% 620, 27.7% 1686, 30.4% 304, 7.9% 238, 16.3% 217, 21.1%

Not known 12, 0.5% 30, 1.3% 259, 4.7% 107, 2.8% 66, 4.5% 102, 9.9%

Median age difference in years between respondent and

partner (IQR)2,3
3 (2, 5) 2 (0, 3) 1 (0, 3) -4 (-6, -2) -2 (-4, -1) -2 (-4, 0)

Did partner complete primary school?

Did not attend 365, 14.8% 122, 5.4% 338, 6.1% 297, 7.7% 32, 2.2% 35, 3.4%

No 605, 24.5% 223, 10.0% 585, 10.6% 651, 16.9% 58, 4.0% 49, 4.8%

Yes 1478,

59.8%

1779, 79.5% 3621, 65.4% 2875,

74.4%

1306, 89.3% 836, 81.3%

Not known 25, 1.0% 115, 5.1% 996, 18.0% 39, 1.0% 67, 4.6% 108, 10.5%

Partner attended school/university in last 12 months

No 2469,

99.9%

1742, 77.8% 4675, 84.7% 3826,

99.7%

1179, 80.9% 900, 88.2%

Yes 2, 0.1% 497, 22.2% 842, 15.3% 13, 0.3% 279, 19.1% 120, 11.8%

1 Within each gender, comparisons between partner types differed significantly (<0.001) for each variable.
2 Partner type is missing for one partnership reported by a male participant.
3 Age difference was missing for 1399 (8%) partners, 803 (57%) of whom were casual partners.

https://doi.org/10.1371/journal.pone.0182567.t004
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Table 5. Factors associated with 6-month point prevalence of concurrency among those who reported 2 or 3 partners in the past 12 months.

Males (1979) Females (579)

Concurrency Crude OR (95%

CI)

Adjusted OR (95%

CI)

Concurrency Crude OR (95%

CI)

Adjusted OR (95%

CI)

Age group (years) P<0.001 P = 0.152 P = 0.54 P = 0.491

<21 421, 16.2% REF REF 240, 20.4% REF REF

21–22 536, 21.8% 1.54 (1.10–2.15) 1.18 (0.83, 1.67) 171, 25.1% 1.33 (0.83–2.14) 1.27 (0.78, 2.06)

23–24 591, 24.5% 1.73 (1.25–2.40) 1.08 (0.76, 1.55) 125, 22.4% 1.17 (0.68–1.99) 1.11 (0.63, 1.94)

25+ 431, 34.1% 2.81 (2.01–3.93) 1.46 (0.99, 2.14) 43, 27.9% 1.59 (0.75–3.37) 1.63 (0.74, 3.57)

Marital status P<0.001 P<0.0012 P = 0.006 P = 0.0071

Never married 1107, 15.4% REF REF 191, 21.5% REF REF

Currently married 790, 37.0% 3.08 (2.46–3.84) 2.65 (2.03, 3.46) 209, 29.7% 1.61 (1.00–2.59) 1.4 (0.84, 2.3)

Previously married 77, 18.2% 1.25 (0.68–2.30) 1.10 (0.59, 2.04) 179, 16.2% 0.73 (0.43–1.26) 0.62 (0.35, 1.1)

Religion P = 0.21 P = 0.872 P = 0.27 P = 0.271

Christian 1550, 23.1% REF REF 515, 21.9% REF REF

Muslim 91, 20.9% 0.84 (0.49–1.42) 0.87 (0.50, 1.50) 32, 25.0% 1.04 (0.44–2.43) 0.96 (0.40, 2.29)

Other/none 337, 29.4% 1.24 (0.95–1.63) 0.97 (0.73, 1.29) 32, 34.4% 2.00 (0.88–4.52) 2.02 (0.88, 4.67)

Length of time slept away in last 12

months

P = 0.53 P = 0.682 P = 0.96 P = 0.941

None 511, 25.6% REF REF 227, 23.3% REF REF

up to 1 month 1026, 23.9% 0.91 (0.71–1.17) 0.98 (0.76, 1.27) 204, 23.5% 1.05 (0.66–1.65) 1.03 (0.64, 1.64)

1 month to 3 months 205, 25.4% 0.96 (0.66–1.40) 1.21 (0.82, 1.79) 84, 22.6% 1.07 (0.58–1.97) 1.20 (0.64, 2.26)

>3 months 217, 18.9% 0.75 (0.50–1.11) 0.92 (0.61, 1.40) 60, 20.0% 0.87 (0.42–1.81) 0.95 (0.45, 2.01)

Attended school/university in last 12

months?

P<0.001 P = 0.522 P = 0.05 P = 0.111

No 1691, 25.8% REF REF 552, 23.4% REF REF

Yes 288, 14.2% 0.49 (0.34–0.70) 1.23 (0.66, 2.29) 27, 11.1% 0.34 (0.10–1.16) 0.39 (0.11, 1.39)

Highest level of education P<0.001 P = 0.232 P = 0.22 P = 0.901

Primary or less 1571, 26.6% REF REF 527, 23.3% REF REF

Secondary or higher 408, 14.5% 0.48 (0.36–0.65) 0.72 (0.42, 1.24) 52, 17.3% 0.63 (0.30–1.35) 1.07 (0.39, 2.90)

Knowledge on HIV acquisition P = 0.64 P = 0.612 P = 0.41 P = 0.431

0–2 correct 603, 25.5% REF REF 203, 24.6% REF REF

3 correct 1374, 23.5% 0.95 (0.75–1.19) 0.94 (0.74, 1.19) 374, 21.7% 0.84 (0.56–1.27) 0.84 (0.55, 1.29)

Age at first sex P = 0.47 P = 0.854 P = 0.02 P = 0.013

> = 16 yrs 1399, 23.7% REF REF 345, 20.3% REF REF

< 16yrs 571, 25.0% 1.09 (0.87–1.37) 0.98 (0.76, 1.26) 234, 26.5% 1.60 (1.07–2.40) 1.74 (1.14, 2.65)

Lifetime number of sexual partners P = 0.05 P = 0.694 P = 0.50 P = 0.453

1–2 141, 17.7% 0.76 (0.47–1.22) 0.89 (0.52, 1.51) 106, 17.9% 0.64 (0.36–1.15) 0.62 (0.34, 1.13)

3–4 711, 22.4% REF REF 292, 24.7% REF REF

5–9 789, 25.0% 1.17 (0.92–1.50) 0.86 (0.66, 1.13) 154, 22.1% 0.88 (0.54–1.41) 0.84 (0.51, 1.39)

10+ 335, 28.4% 1.39 (1.03–1.87) 0.84 (0.60, 1.18) 27, 25.9% 0.96 (0.38–2.43) 0.87 (0.32, 2.34)

Number of partners in the past 12

months

P<0.001 P<0.0014 P = 0.24 P = 0.103

2 1311, 20.3% REF REF 485, 21.9% REF REF

3 668, 31.6% 1.84 (1.49–2.29) 2.66 (2.09, 3.40) 94, 27.7% 1.37 (0.82–2.29) 1.60 (0.93, 2.77)

Partner type: Regular, casual or both P<0.001 P<0.0014 P = 0.03 P = 0.073

Regular (including spouse) 212, 62.7% REF REF 137, 31.4% REF REF

Casual (including sex worker) 537, 8.4% 0.06 (0.04–0.09) 0.06 (0.04, 0.10) 73, 15.1% 0.40 (0.19–0.86) 0.47 (0.21, 1.05)

(Continued )
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within the same population from 1999–2002[18], and also to other research in sub-Saharan

Africa[14, 22, 23],[24, 25]. In South Africa, for example, young males were more likely than

females to report having concurrent partners rather than serial partners[22, 31],[32], and more

likely to report casual partners[23]. Similarly, females in South Africa were more likely than

males to report that their relationships were ‘ongoing’[32].

Early age at first sex among females was associated with 6-month point prevalence of con-

currency. This is in line with broader research that has found early age at first sex to be associ-

ated with greater sexual risk behaviour later in life[31, 33] and highlights the importance of

exploring sexual behaviour over the lifecourse[34, 35]. While the consistency of these findings

support their validity, possible reporting bias cannot be ruled out, e.g. women generally are

more likely to under-report casual partners or high partner number due to fear of stigma[19,

36–38], and women who honestly report an early age at first sex may also be most likely to

honestly report multiple partners in the last year.

The point prevalence of concurrency reported by participants in this study (males 10.6%;

females 2.3%) was higher than 20–24 year olds in the 2011/12 Tanzanian AIDS Indicator Sur-

vey (males 4.3%; females 1.0%), but lower than other settings in SSA. For example, a general

population survey of 18–24 year olds in Botswana in 2007 found reported point prevalence of

concurrency at the time of the survey to be 20% among both males and females[24]. In South

Africa, a general population survey of 15–24 year olds in 2003 found the point prevalence of

concurrency at the time of the survey to be 21.6% among males and 3.8% among females[22].

The 6 month point prevalence of concurrency in 15–49 year olds in national surveys in a num-

ber of SSA countries in 2009–11 ranged from 0.0–2.3% for females and 1.5–13.3% for males

[39].

Many females in our sample reported having only one partner, usually spousal, within the

past 12 months. This contrasts with the relatively high number of partners and concurrency

reported by married males. Only 2% of married men reported having more than one wife, so

most of their reported concurrency suggests extramarital relationships rather than polygyny.

These findings highlight how married females may be at risk of contracting HIV from their

husbands. The well-documented unequal power differentials in Tanzanian society[14, 18, 40]

indicate that females are often not able to negotiate for use of condoms, or to refuse sex. In our

study, many women and men reported having had sex with a partner when they did not want

to. It is also possible, however, that female extramarital relationships may have been underre-

ported due to fear of stigma. Participant observation and in-depth interviews in the 1999–2002

qualitative study found girls and young women commonly and substantially underreported

their sexual partner numbers[18], but this was particularly pronounced for those who were

married at the time of an interview. For example, many young women who reported sexual

Table 5. (Continued)

Males (1979) Females (579)

Concurrency Crude OR (95%

CI)

Adjusted OR (95%

CI)

Concurrency Crude OR (95%

CI)

Adjusted OR (95%

CI)

Both regular and casual 1229, 24.3% 0.20 (0.15–0.27) 0.15 (0.11, 0.21) 369, 21.1% 0.61 (0.39–0.96) 0.60 (0.37, 0.96)

1Adjusted for age group, marital status, and whether attended school in past 12 months.
2 Adjusted for age group, marital status, attended school in last year and highest level of education.
3 Adjusted for age group, marital status, age at first sex and type of partners.
4 Adjusted for age group, marital status, number of partners in past year, type of partners.

https://doi.org/10.1371/journal.pone.0182567.t005
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partners in premarital in-depth interviews subsequently denied they had ever had any partner

other than their husband in interviews conducted 1–2 years later, after they had married.

Respondents in this study were asked to define their partners as spousal, other regular,

casual, or sex worker. Each of those terms was open to variable interpretation in this study

population. The wide disparity in the proportion of partners who are reported to be ‘spouses’

by males and females support qualitative findings in this population, which suggest that indi-

viduals within couples may perceive their relationship quite differently (often especially the

woman seeing a husband when the man does not see a wife). This is compounded by the very

informal nature of most marriages, which are most clearly identified as marriage when a cou-

ple move in together and cohabit, but can quickly become unclear outside of that category.

The characteristics of the partnerships and partners in this study suggest a hierarchy of rela-

tionships, from spousal partner to sex worker, with partnership lengths decreasing, partner

age difference narrowing, condom use increasing, frequency of sex decreasing, and confidence

in the future of the partnership decreasing. It may be that the decision to describe a partner as

‘sex worker’, ‘casual’ or ‘regular’ is mainly a function of the length of time that the relationship

has been ongoing, and that, for example, some long-term ‘casual’ partners become ‘regular’

partners over time, although qualitative research suggests that several other factors are impor-

tant, including public knowledge of the relationship, and whether two partners live together at

least part of the time[18].

Despite the limited nature of these categorisations, defining partnerships in this way may

be useful, in the context of health services/research, to identify partnerships where higher risk

sex is likely to occur. For HIV prevention program planning, a review of the extensive qualita-

tive research on these topics within this population can provide a deeper understanding of the

nature of the transition from ‘casual’ to ‘regular’ partner, the timing of cessation of use of con-

doms, and how frequency of sex changes over time [18, 41].

This survey took an unusual approach to measuring current relationships status by asking

respondents both whether a relationship was ongoing and whether it had ended but the part-

ners might have sex again in the future. This was based on qualitative findings that one of the

most common sexual relationships among young people in the study population involved

occasional, opportunistic sexual encounters within an open-ended timeframe[18]. Notably,

85% of ‘regular’ partnerships reported by females were ‘ongoing’, whereas, the corresponding

proportion for males is 65%. It is possible that females are more optimistic about such relation-

ships. However, these females in their early 20s had regular partners who were on average a

couple of years older, whereas male respondents have regular partners who were on average 2

years younger, so it also may be that at an older age partnerships are more stable. The distribu-

tion of timing since last sex according to the reported relationship status, which was similar for

both genders, seems plausible, and does not give any indication of over-optimistic reporting

by females. Sexual behaviour is a sensitive issue, and multiple partnerships especially are some-

thing that both men and women might be motivated to under-report (men mainly due to fear

of being caught by partners, women for that reason and also for fear of stigma or punishment).

There is a strong possibility that these survey results under-represent women’s multiple

partnerships.

Both main measures of concurrency—the UNAIDS-recommended 6-month point preva-

lence indicator, and the prevalence of current concurrency, based on the respondents’ assess-

ment of whether the relationship was ‘ongoing’ at the time of the survey–had strengths and

weaknesses. The UNAIDS indicator may offer greater clarity about whether a relationship has

ended or not, but it also depends on accurate recall of earlier dates and relationship overlap.

The current concurrency indicator may be more precise as a point in time estimate of relation-

ships, but the respondent may be uncertain or incorrect about whether the relationship is
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ongoing or already has ended. Some authors have found reported current concurrency to be

higher than reported 6-month point prevalence of concurrency possibly due to over optimism

about the future of the relationship [27]. In this study, we found current and 6-month point

prevalence of concurrency to be similar. We found that including relationships where the

respondent reported that they ‘will’ and ‘might’ have sex again as “current” relationships might

overestimate concurrency, but excluding those in the “relationship has ended but might have

sex in the future” category might underestimate it (Table 2). We also found that the UNAIDS

indicator led to a slight underestimation of concurrency, especially among males who reported

>3 partners in the past year. Overall, the two indicators produced similar results. However,

only 40–45% of respondents who were classified as having concurrent partners at either six

months prior to the survey or at the time of the survey reported concurrent partners at both

time points. This probably reflects how an individual’s relationships change over time, high-

lighting the limitations of both kinds of point prevalence estimates at the individual level. Nev-

ertheless, at the population level, these measures of concurrency might be of more use, with

current concurrency potentially easier to measure[42]. Some authors suggest that respondents

should be asked directly about concurrency for each relationship, for example, when asking

questions about partner X, an interviewer could ask the respondent whether s/he had other

sexual partners while s/he was in a sexual relationship with partner X. There is some evidence

that this direct approach leads to higher estimates of concurrency[42, 43].

The majority of males reporting multiple partnerships reported a mixture of regular and

casual partners, and hence, the majority of concurrent partnerships were overlapping regular

and casual partnerships (Table 2). However, of respondents who reported details on 2 or 3

partners in the past year, males reporting multiple regular partners were more likely to report

concurrent partners at the 6-month time point prior to the survey than those reporting multi-

ple casual or regular and casual partners. This is in keeping with data from South Africa where

a concurrent relationship was usually a second ongoing partnership and not a ‘one-night

stand’[22]. Elsewhere in South Africa, Malawi, and Tanzania, young people have also reported

multiple partnerships of long duration [18, 22, 23, 26, 44]. This pattern is intrinsic to the

nature of such partnerships, as the likelihood of a measure of concurrency capturing informa-

tion on long-term, overlapping sexual relationships at any given point in time is higher than

the likelihood of the measure collecting data on brief partnerships.

The triangulation of survey results and qualitative research findings from the same study

population allowed for complex and meaningful analysis of difficult-to-research topics. How-

ever, the young people in our study were interviewed as a follow-up to a cluster-randomised

trial of a primary school intervention, and as such youth who had not reached the last 3 years

of primary school were not eligible to participate. Participants may have been less mobile and

slightly more educated than the general population of young people. By design, we only col-

lected data on up to 3 of the respondents’ most recent sexual partners in the previous year, and

this limited our ability to adequately describe partnership patterns for the most sexually active

respondents. Much of the analysis on concurrency was based on reported timing of first and

last sex, which is subject to recall bias.

Conclusions

This study provides one of the most comprehensive quantitative descriptions of partnership

patterns of young people in an African setting. Young males, especially married men, reported

high levels of multiple and concurrent partnerships. Far fewer young women reported multiple

and concurrent partnerships, but we cannot definitively conclude that concurrency was

uncommon for women, because stigma towards women’s multiple sexual partnerships might
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contribute to substantial under-reporting, as was found in extensive qualitative research in the

study population. There needs to be continued effort to include men in HIV prevention cam-

paigns, to encourage HIV testing and communication about HIV status within partnerships,

fidelity within marriage and/or condoms in extramarital relationships, increased openness

about young people’s sexual activity, and to empower women to protect themselves within

partnerships [41]. Programmes should acknowledge that sex can be enjoyable and should be a

positive experience for young people, while at the same time helping them to stay safe. Vague

‘be faithful’ slogans need to be improved upon and greater attention given to informing young

people of the likely risk associated with different kinds of partnerships [45]. Health profession-

als need to be aware of high levels of multiple partnerships and concurrency when implement-

ing contact tracing/treatment for treatable STIs and probe specifically for this in order to

ensure all potentially infected individuals are treated. Interventions targeting delayed sexual

onset also are important, particularly for girls, as early age at first sex was associated with

greater reported concurrency later. Finally, male respondents reporting multiple regular part-

ners were more likely to report concurrent partners than those who reported only casual part-

ners, or a mixture of regular and casual partners. Measurement of length of relationship

overlap, and exploration of its role in increasing HIV and other STI risk, warrant more in-

depth examination.

Acknowledgments

We thank the entire MEMA kwa Vijana intervention, survey, data, laboratory, social science

and administrative staff in Mwanza and in London during the trial (1998–2008). We thank the

Tanzanian Ministry of Health and Ministry of Education, National AIDS Control Programme,

and Medical Research Co-ordinating Committee for permission to carry out and publish the

results of this study. We are also grateful to the Regional Medical and Education Officers of

Mwanza, and the National Directors of NIMR and AMREF for their support. Thanks also to

Basia Zaba at LSHTM for comments on an earlier draft of this paper. This report is dedicated

to the young people of Mwanza Region who participated in the study.

Author Contributions

Conceptualization: Aoife M. Doyle, Mary L. Plummer, Helen A. Weiss, Deborah Watson-

Jones, Richard J. Hayes, David A. Ross.

Formal analysis: Aoife M. Doyle, Helen A. Weiss.

Funding acquisition: John Changalucha, Deborah Watson-Jones, Richard J. Hayes, David A.

Ross.

Investigation: Mary L. Plummer.

Methodology: Aoife M. Doyle.

Supervision: John Changalucha, Richard J. Hayes, David A. Ross.

Writing – original draft: Aoife M. Doyle.

Writing – review & editing: Mary L. Plummer, Helen A. Weiss, John Changalucha, Deborah

Watson-Jones, Richard J. Hayes, David A. Ross.

References
1. WHO. Health for the world’s adolescents: a second chance in the second decade. Geneva: World

Health Organization, 2014.

Concurrency and sexual partnership patterns reported by young people in Tanzania

PLOS ONE | https://doi.org/10.1371/journal.pone.0182567 August 24, 2017 16 / 19

https://doi.org/10.1371/journal.pone.0182567


2. Fund UNCs. For Every Child, End AIDS–Seventh Stocktaking Report. New York: UNICEF, 2016

December 2016. Report No.

3. UNDAIDS. Global Report: UNAIDS report on the global AIDS epidemic 2010. UNAIDS, 2010 UNAIDS/

10.11E|JC1958E.

4. Manhart LE, Aral SO, Holmes KK, Foxman B. Sex partner concurrency: measurement, prevalence, and

correlates among urban 18-39-year-olds. Sex Transm Dis. 2002; 29(3):133–43. Epub 2002/03/05.

PMID: 11875374.

5. Gorbach PM, Drumright LN, Holmes KK. Discord, discordance, and concurrency: comparing individual

and partnership-level analyses of new partnerships of young adults at risk of sexually transmitted infec-

tions. Sex Transm Dis. 2005; 32(1):7–12. Epub 2004/12/23. PMID: 15614115.

6. Pilcher CD, Tien HC, Eron JJ Jr., Vernazza PL, Leu SY, Stewart PW, et al. Brief but efficient: acute HIV

infection and the sexual transmission of HIV. J Infect Dis. 2004; 189(10):1785–92. Epub 2004/05/04.

https://doi.org/10.1086/386333 PMID: 15122514.

7. Wawer MJ, Gray RH, Sewankambo NK, Serwadda D, Li X, Laeyendecker O, et al. Rates of HIV-1 trans-

mission per coital act, by stage of HIV-1 infection, in Rakai, Uganda. J Infect Dis. 2005; 191(9):1403–9.

https://doi.org/10.1086/429411 PMID: 15809897.

8. Doherty IA, Shiboski S, Ellen JM, Adimora AA, Padian NS. Sexual bridging socially and over time: a

simulation model exploring the relative effects of mixing and concurrency on viral sexually transmitted

infection transmission. Sex Transm Dis. 2006; 33(6):368–73. Epub 2006/05/25. https://doi.org/10.1097/

01.olq.0000194586.66409.7a PMID: 16721330.

9. Harrison A, O’Sullivan LF. In the absence of marriage: long-term concurrent partnerships, pregnancy,

and HIV risk dynamics among South African young adults. AIDS Behav. 2010; 14(5):991–1000. Epub

2010/04/01. https://doi.org/10.1007/s10461-010-9687-y PMID: 20354777; PubMed Central PMCID:

PMCPmc3848496.

10. Tanser F, Barnighausen T, Hund L, Garnett GP, McGrath N, Newell ML. Effect of concurrent sexual

partnerships on rate of new HIV infections in a high-prevalence, rural South African population: a cohort

study. Lancet. 2011; 378(9787):247–55. Epub 2011/07/19. https://doi.org/10.1016/S0140-6736(11)

60779-4 PMID: 21763937; PubMed Central PMCID: PMCPmc3141142.

11. Gorbach PM, Holmes KK. Transmission of STIs/HIV at the partnership level: beyond individual-level

analyses. J Urban Health. 2003; 80(4 Suppl 3):iii15–25. Epub 2004/01/10. https://doi.org/10.1093/

jurban/jtg079 PMID: 14713668; PubMed Central PMCID: PMCPmc3456259.

12. Morris M, Epstein H, Wawer M. Timing is everything: international variations in historical sexual partner-

ship concurrency and HIV prevalence. PLoS One. 2010; 5(11):e14092. Epub 2010/12/03. https://doi.

org/10.1371/journal.pone.0014092 PMID: 21124829; PubMed Central PMCID: PMCPMC2991312.

13. Mah TL, Halperin DT. Concurrent sexual partnerships and the HIV epidemics in Africa: evidence to

move forward. AIDS Behav. 2010; 14(1):11–6; dicussion 34–7. Epub 2008/07/24. https://doi.org/10.

1007/s10461-008-9433-x PMID: 18648926.

14. Nnko S, Boerma JT, Urassa M, Mwaluko G, Zaba B. Secretive females or swaggering males? An

assessment of the quality of sexual partnership reporting in rural Tanzania. Soc Sci Med. 2004; 59

(2):299–310. PubMed Central PMCID: PMCyes. https://doi.org/10.1016/j.socscimed.2003.10.031

PMID: 15110421

15. Hattori MK, Dodoo FNA. Cohabitation, marriage, and ’sexual monogamy’ in Nairobi’s slums. Social Sci-

ence & Medicine. 2007; 64(5):1067–78.

16. Jana M, Nkambule M, Tumbo D. One Love: Multiple and Concurrent Sexual Partnerships in Southern

Africa. A Ten Country Research Report. Soul City, 2008.

17. Kenyon C, Boulle A, Badri M, Asselman V. "I don’t use a condom (with my regular partner) because I

know that I’m faithful, but with everyone else I do": The cultural and socioeconomic determinants of sex-

ual partner concurrency in young South Africans. Sahara j. 2010; 7(3):35–43. Epub 2011/03/17. PMID:

21409303.

18. Plummer ML, Wight D. Young People’s Lives and Sexual Relationships in Rural Africa: Findings from a

Large Qualitative Study in Tanzania: Lexington Books; 2011 August 16, 2011. 464 p.

19. Gersovitz M, Jacoby HG, Seri Dedy F, Goze Tape A. The balance of self-reported heterosexual activity

in KAP surveys and the AIDS epidemic in Africa. Journal of the American Statistical Association. 1998;

93(443 (Sep.,1998)):875–83.

20. Mayone Stycos J. Sample Surveys for Social Science in Underdeveloped areas. In: Bulmer M, Warwick

DP, editors. Social Research in Developing Countries: Surveys and Censuses in the Third World. Lon-

don: University College London; 2000. p. 53–64.

21. Beguy D, Kabiru CW, Nderu EN, Ngware MW. Inconsistencies in self-reporting of sexual activity among

young people in Nairobi, Kenya. J Adolesc Health. 2009; 45(6):595–601. Epub 2009/11/26. S1054-

Concurrency and sexual partnership patterns reported by young people in Tanzania

PLOS ONE | https://doi.org/10.1371/journal.pone.0182567 August 24, 2017 17 / 19

http://www.ncbi.nlm.nih.gov/pubmed/11875374
http://www.ncbi.nlm.nih.gov/pubmed/15614115
https://doi.org/10.1086/386333
http://www.ncbi.nlm.nih.gov/pubmed/15122514
https://doi.org/10.1086/429411
http://www.ncbi.nlm.nih.gov/pubmed/15809897
https://doi.org/10.1097/01.olq.0000194586.66409.7a
https://doi.org/10.1097/01.olq.0000194586.66409.7a
http://www.ncbi.nlm.nih.gov/pubmed/16721330
https://doi.org/10.1007/s10461-010-9687-y
http://www.ncbi.nlm.nih.gov/pubmed/20354777
https://doi.org/10.1016/S0140-6736(11)60779-4
https://doi.org/10.1016/S0140-6736(11)60779-4
http://www.ncbi.nlm.nih.gov/pubmed/21763937
https://doi.org/10.1093/jurban/jtg079
https://doi.org/10.1093/jurban/jtg079
http://www.ncbi.nlm.nih.gov/pubmed/14713668
https://doi.org/10.1371/journal.pone.0014092
https://doi.org/10.1371/journal.pone.0014092
http://www.ncbi.nlm.nih.gov/pubmed/21124829
https://doi.org/10.1007/s10461-008-9433-x
https://doi.org/10.1007/s10461-008-9433-x
http://www.ncbi.nlm.nih.gov/pubmed/18648926
https://doi.org/10.1016/j.socscimed.2003.10.031
http://www.ncbi.nlm.nih.gov/pubmed/15110421
http://www.ncbi.nlm.nih.gov/pubmed/21409303
https://doi.org/10.1371/journal.pone.0182567


139X(09)00123-2 [pii] https://doi.org/10.1016/j.jadohealth.2009.03.014 PMID: 19931832; PubMed

Central PMCID: PMC2784947.

22. Steffenson AE, Pettifor AE, Seage GR 3rd, Rees HV, Cleary PD. Concurrent Sexual Partnerships and

Human Immunodeficiency Virus Risk Among South African Youth. Sex Transm Dis. 2011. Epub 2011/

01/25. https://doi.org/10.1097/OLQ.0b013e3182080860 PMID: 21258268.

23. Harrison A, Cleland J, Frohlich J. Young People’s Sexual Partnerships in KwaZulu-Natal, South Africa:

Patterns, Contextual Influences, and HIV Risk. Studies in Family Planning. 2008; 39(4):295–308.

PMID: 19248716

24. Gourvenec D TN, Mochaka O, Kasper T. Multiple concurrent partnerships among men and women

aged 15–34 in Botswana—baseline study. 2007.

25. Mathur S, Wei Y, Zhong X, Song X, Nalugoda F, Lutalo T, et al. Partner Characteristics Associated

With HIV Acquisition Among Youth in Rakai, Uganda. Journal of acquired immune deficiency syn-

dromes (1999). 2015; 69(1):75–84. Epub 2015/01/27. https://doi.org/10.1097/qai.0000000000000539

PMID: 25622058; PubMed Central PMCID: PMCPMC4424095.

26. Maughan-Brown B. Variation in concurrent sexual partnerships and sexually transmitted diseases

among African men in Cape Town, South Africa. Sex Transm Dis. 2012; 39(7):537–42. Epub 2012/06/

19. https://doi.org/10.1097/OLQ.0b013e31824cc0c1 PMID: 22706216.

27. Westercamp N, Mattson CL, Bailey RC. Measuring prevalence and correlates of concurrent sexual

partnerships among young sexually active men in Kisumu, Kenya. AIDS Behav. 2013; 17(9):3124–32.

Epub 2013/03/28. https://doi.org/10.1007/s10461-013-0457-5 PMID: 23532398; PubMed Central

PMCID: PMCPmc3758385.

28. Hayes R, Changalucha J, Grosskurth H, editors. MEMA-kwa Vijana: a randomized controlled trial of an

innovative adolescent sexual health intervention programme in rural Tanzania: 1 rationale and trial

design. 15th meeting of the International Society for Sexually Transmitted Disease Research; 2004;

Ottowa, Canada. handno.

29. Doyle AM, Ross DA, Maganja K, Baisley K, Masesa C, Andreasen A, et al. Long-term biological and

behavioural impact of an adolescent sexual health intervention in tanzania: follow-up survey of the com-

munity-based MEMA kwa Vijana Trial. PLoS Med. 2010; 7(6):e1000287. Epub 2010/06/15. https://doi.

org/10.1371/journal.pmed.1000287 PMID: 20543994.

30. UNAIDS. Consultation on concurrent sexual partnerships: recommendations from a meeting of the

UNAIDS Reference Group on Estimates, Modelling and Projections held in Nairobi, Kenya, April 20–

21,2009. 2009.

31. Mah TL. Prevalence and correlates of concurrent sexual partnerships among young people in South

Africa. Sex Transm Dis. 2010; 37(2):105–8. Epub 2009/10/14. https://doi.org/10.1097/OLQ.

0b013e3181bcdf75 PMID: 19823109; PubMed Central PMCID: PMCPmc3439518.

32. Beauclair R, Hens N, Delva W. Concurrent partnerships in Cape Town, South Africa: race and sex dif-

ferences in prevalence and duration of overlap. J Int AIDS Soc. 2015; 18(1):19372. Epub 2015/02/24.

https://doi.org/10.7448/ias.18.1.19372 PMID: 25697328; PubMed Central PMCID: PMCPmc4334769.

33. Pettifor AE, van der Straten A, Dunbar MS, Shiboski SC, Padian NS. Early age of first sex: a risk factor

for HIV infection among women in Zimbabwe. Aids. 2004; 18(10):1435–42.; PubMed Central PMCID:

PMCGET. PMID: 15199320

34. White R, Cleland J, Carael M. Links between premarital sexual behaviour and extramarital intercourse:

a multi-site analysis. Aids. 2000; 14(15):2323–31. Epub 2000/11/23. PMID: 11089620.

35. Doyle AM, Changalucha J, Weiss HA, WATSON-JONES D, Zaba B, Ross DA. Sexual risk behaviour in

a Tanzanian adolescent cohort: a lifecourse approach. 10th International Association for Adolescent

Health World Congress; Istanbul, Turkey: Turk Arch Ped; 2013. p. 43.

36. Nnko S, Pool R. Sexual discourse in the context of AIDS: dominant themes on adolescent sexuality

among primary school pupils in Magu district, Tanzania. Health Transit Rev. 1997; 7(Supp 3):6.

37. Hewett PC, Mensch BS, Erulkar AS. Consistency in the reporting of sexual behaviour by adolescent

girls in Kenya: a comparison of interviewing methods. Sex Transm Infect. 2004; 80(suppl_2):ii43–8.

38. Plummer ML, Ross DA, Wight D, Changalucha J, Mshana G, Wamoyi J, et al. "A bit more truthful": the

validity of adolescent sexual behaviour data collected in rural northern Tanzania using five methods.

Sex Transm Infect. 2004; 80 Suppl 2:ii49–ii56. https://doi.org/10.1136/sti.2004.011924 PMID:

15572640; PubMed Central PMCID: PMCyes.

39. Sawers L. Measuring and modelling concurrency. J Int AIDS Soc. 2013; 16:17431. Epub 2013/02/15.

https://doi.org/10.7448/IAS.16.1.17431 PMID: 23406964; PubMed Central PMCID: PMCPmc3572217.

40. Wight D, Plummer ML, Mshana G, Wamoyi J, Shigongo ZS, Ross DA. Contradictory sexual norms and

expectations for young people in rural Northern Tanzania. Soc Sci Med. 2006; 62(4):987–97. https://

doi.org/10.1016/j.socscimed.2005.06.052 PMID: 16139937; PubMed Central PMCID: PMCyes.

Concurrency and sexual partnership patterns reported by young people in Tanzania

PLOS ONE | https://doi.org/10.1371/journal.pone.0182567 August 24, 2017 18 / 19

https://doi.org/10.1016/j.jadohealth.2009.03.014
http://www.ncbi.nlm.nih.gov/pubmed/19931832
https://doi.org/10.1097/OLQ.0b013e3182080860
http://www.ncbi.nlm.nih.gov/pubmed/21258268
http://www.ncbi.nlm.nih.gov/pubmed/19248716
https://doi.org/10.1097/qai.0000000000000539
http://www.ncbi.nlm.nih.gov/pubmed/25622058
https://doi.org/10.1097/OLQ.0b013e31824cc0c1
http://www.ncbi.nlm.nih.gov/pubmed/22706216
https://doi.org/10.1007/s10461-013-0457-5
http://www.ncbi.nlm.nih.gov/pubmed/23532398
https://doi.org/10.1371/journal.pmed.1000287
https://doi.org/10.1371/journal.pmed.1000287
http://www.ncbi.nlm.nih.gov/pubmed/20543994
https://doi.org/10.1097/OLQ.0b013e3181bcdf75
https://doi.org/10.1097/OLQ.0b013e3181bcdf75
http://www.ncbi.nlm.nih.gov/pubmed/19823109
https://doi.org/10.7448/ias.18.1.19372
http://www.ncbi.nlm.nih.gov/pubmed/25697328
http://www.ncbi.nlm.nih.gov/pubmed/15199320
http://www.ncbi.nlm.nih.gov/pubmed/11089620
https://doi.org/10.1136/sti.2004.011924
http://www.ncbi.nlm.nih.gov/pubmed/15572640
https://doi.org/10.7448/IAS.16.1.17431
http://www.ncbi.nlm.nih.gov/pubmed/23406964
https://doi.org/10.1016/j.socscimed.2005.06.052
https://doi.org/10.1016/j.socscimed.2005.06.052
http://www.ncbi.nlm.nih.gov/pubmed/16139937
https://doi.org/10.1371/journal.pone.0182567


41. Plummer M. Promoting Abstinence, Being Faithful, and Condom Use with Young Africans: qualitative

Findings from an Intervention Trial in Rural Tanzania.: Lexington Books; 2012.

42. Glynn JR, Dube A, Kayuni N, Floyd S, Molesworth A, Parrott F, et al. Measuring concurrency: an empiri-

cal study of different methods in a large population-based survey and evaluation of the UNAIDS guide-

lines. Aids. 2012; 26(8):977–85. Epub 2012/05/05. https://doi.org/10.1097/QAD.0b013e328350fc1f

PMID: 22555149.

43. Maughan-Brown B, Venkataramani AS. Measuring concurrent partnerships: potential for underestima-

tion in UNAIDS recommended method. Aids. 2011; 25(12):1549–51. Epub 2011/05/28. https://doi.org/

10.1097/QAD.0b013e32834905c4 PMID: 21617519.

44. Powers KA, Hoffman IF, Ghani AC, Hosseinipour MC, Pilcher CD, Price MA, et al. Sexual partnership

patterns in malawi: implications for HIV/STI transmission. Sex Transm Dis. 2011; 38(7):657–66. Epub

2011/02/09. https://doi.org/10.1097/OLQ.0b013e31820cb223 PMID: 21301383; PubMed Central

PMCID: PMCPmc3125407.

45. Baumgartner JN, Lugina H, Johnson L, Nyamhanga T. "Being faithful" in a sexual relationship: percep-

tions of Tanzanian adolescents in the context of HIV and pregnancy prevention. AIDS Care. 2010; 22

(9):1153–8. Epub 2010/09/09. 926636861 [pii] https://doi.org/10.1080/09540121003615095 PMID:

20824568.

Concurrency and sexual partnership patterns reported by young people in Tanzania

PLOS ONE | https://doi.org/10.1371/journal.pone.0182567 August 24, 2017 19 / 19

https://doi.org/10.1097/QAD.0b013e328350fc1f
http://www.ncbi.nlm.nih.gov/pubmed/22555149
https://doi.org/10.1097/QAD.0b013e32834905c4
https://doi.org/10.1097/QAD.0b013e32834905c4
http://www.ncbi.nlm.nih.gov/pubmed/21617519
https://doi.org/10.1097/OLQ.0b013e31820cb223
http://www.ncbi.nlm.nih.gov/pubmed/21301383
https://doi.org/10.1080/09540121003615095
http://www.ncbi.nlm.nih.gov/pubmed/20824568
https://doi.org/10.1371/journal.pone.0182567

